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OBSERVATIONS on RAIN GAGES. 
By THOMAS GARNET T, M. D. Member of the 
Royal Medical^ Royal Phyjical^ and Natural Hiftory Societies 
of Edinburgh^ of the Medical Society of London , and the 
Literary and Philofophical Society of Manche/ler. 



JL HE theory of rain has long engaged the attention of philo- Read Jan. 25, 
fophers, and many ingenious and plaufible conje&ures on the 
nature of this meteor have been given to the public $ but the 
fads of which we are at prefent poffeffed feem to me to be too 
few in number^ and to have been made at places too remote 
from each other, either to refute or confirm the theories in 
queftion. This confideration induced me to colle6t all the obfer- 
vations on this fubjeft I could ; and in the laft volume of the 
Memoirs of the Literary and Philofophical Society of Manchefter 
is an Effay of mine containing a number of obfervations made 
on the weftern coaft of this ifland. Since the publication of 
that Memoir I have received journals from different parts of the 
Vol. V. K k kingdom, 
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kingdom, and have prevailed on feveral of my philofophical 
friends in different counties to keep exad regifters of the baro- 
meter, thermometer and rain gage. By thefe means I am in- 
duced to hope that we fhall be furnifhed with a part of the 
natural hiftory of this ifland as yet little known, and which 
will not merely be gratifying to curiofity, but applicable to 
the moft ufeful purpofes, and which promifes to fupply the 
deficiency of obfervation, and enable the philofopher to corred 
his theory by fads. 

The barometer and thermometer are inflruments which are 
liable to little error when carefully made and in the moft 
fimple form ; but rain gages are very imperfed inflruments. 
My attention was direded to the methods of remedying their 
imperfedions as much as poffible, from having obferved that 
the journals of two gentlemen at Kendal in Weftmoreland, whofe 
accuracy in obfervation could not be fufpeded, differed con- 
fiderably, though their gages were fimilarly expofed, but I do 
not know whether fimilar in their conftrudion. 

Rain Gages are imperfed on two accounts. Firft, on account 
of the evaporation which very commonly takes place on the 
interior furface of the funnel during wet weather in fummer ; 
for the air is for the moft part in a condition to abforb more 
water than it contains, though our humid atmofphere is fome- 
times fo perfedly faturated as to depofite part of its vapours on 
furniture within doors, even during the months of July and 
Auguft, provided the weather be very wet ; but water will 
frequently evaporate from the furfaces of many bodies, particularly 

from 
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from metallic fubftances, as I have found by experiment, while 
rain is falling in fummer, or dew forming in an evening; for if 
a veffel of tinned iron be rubbed over with a wet fpunge, 
and then fufpended with its mouth downwards, its inner furface 
will foon become dry again, though rain be falling or dew forming 
at the time. 

As this evaporation cannot be entirely prevented by any 
method of conftru&ing the gage, if the quantity of water loft 
this way could be determined, this imperfediion would be 
corrected ; and I Ihould think that this quantity might be 
determined by two contiguous gages. For, let A and a = 
the areas of the apertures of the two gages $ B and b = the 
curve furfaces of the funnels ; S, s = the quantities of water 
colle&ed by them in a given time in grains ; X and x the 
quantities loft by evaporation in the fame time 5 then S 4- X 
and j + #, being the quantities received by the gages, we have 

A:a :: S 4- X : / + #, and x = ; but fince the 

A 

quantities evaporated in the fame time are as thofe furfaces, 

„, v 1 b X __ a S— A s + a X , 

B : b : : X : * , and x - -_ _ ; hence X = 

HZ ^ , and the quantity corrected = S + X =■ 

A b— B a 

j but the cones muft not be fimilar, for in that 

A b— B a 

cafe both the numerator and denominator w r ould be — o , and 

confequently nothing could be determined. Indeed, if it was 

worth the while, it might even be determined in this cafe, by 

taking the fluxion of the quantity. 

K k 2 Tm 
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The fecond imperfe&ion arifes from the lofs of water occafioned 
by drops of rain burfling when they are driven obliquely by a 
breeze, and flrike the fides of the gage : in fuch cafes they dif- 
perfe into a number of minute drops, many of which never defcend 
into the receiver, but efcape over the margin of the funnel. 
This depends on principles too fimple to require any experimental 
proof It is difficult, if not impoflible, to prevent entirely this 
lofs of water by difperfion ; all that we can do is to dirninill) the 
caufe of it as much as we can. An ingenious friend of mine, 
Mr. Gough of Kendal, in a letter which I lately received from 
him, propofes the following method of remedying this imper- 
ie&ion. 

A linen ftrainei?t he fays, of a conical figure, fhould be fitted 
exa&ly to the mouth of the gage; this flexible funnel fhould be 
ftretched by a weight or firing fixed to its apex within the veffelj 
the drops ftriking on this yielding fubftance would receive a 
moderate concuflion, and the particles of water would be en- 
tangled in the threads of the cloth. It is evident that this would 
greatly prevent the lofs occafioned by difperfion, but would much 
increafe the evaporation, by detaining a quantity of water in 
the funnel, expofing a much greater furface to the air- A better 
way of remedying this imperfe&ion is to have a perpendicular 
rim, an inch or two high, fixed to the rim of the funnel. I have 
here given the form of rain-gages which I have had conftru&ed for 
my friends. 



In 
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In gages of this form, efpecially when 
made fufSciently large, Mr. Copland of Dum- 
fries informs me that he found the lofs from 
difperfion nearly, if not entirely, corrected. 
The area of the aperture of one of his fun- 
nels contains 144 fquare inches, and the other 
288. He has compared this with one of 16 
inches, and always found a fmaller than proportional refult 
from this laft in windy weather. He fays he has obferved his 
large fquare gages in ftormy falls, and could obferve nothing 
driven over after it had (truck the infide, and was furprifed to 
fee fo little loft even during a hail fhower. He recommends 
gages with fquare apertures in preference to circular or cylindrical, 
for " from the rotatory motion which the air always takes, 
when forced over the end of a tranfverfely truncated cylinder, 
and which emits, for that reafon, a whittling noife, the rain will 
be carried over the edges of the cylinder, and be almoft entirely 
prevented from falling into the gage." He foon found, after 
ufing fquare ones, that the refults from them were much more 
ample than from fome others that were kept in the neighbour- 
hood, which were of a cylindrical form. I generally have a 
little cup with its mouth downwards, fitted to the neck of the 
funnel as at A, which will go over the mouth of the bottle; 
becaufe it is evident that when rain is driven againft the outfide 
of the funnel, or in confequence of the condenfation of dew 
upon the outer or under fide o{ it, more water would be colle&ed 
by the receiver than falls within the area of the funnel, if it 
was not prevented by a contrivance of this kind. 

I WAS 
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I was induced to trouble the Academy with the preceding 
obfervations, in hopes that they might dire& the attention of 
philofophers in our fifter kingdom to this fubje& ; for this 
part of the natural hiftory of Ireland is yet very imperfedly 
known ; but I am happy to find it has engaged the attention 
of that excellent philofopher Mr. Kirwan, by whom it may 
be expedited that much light will be thrown on it. If thefe hints 
fhould meet with a favourable reception, I intend from time 
to time to fend to the Academy an account of any philofophical 
difcoveries or obfervations that may occur to me, 

I have fubjoined a table containing the quantity of rain 
in inches and parts which has fallen within five years ; the 
places of obfervation were chiefly on the weftern coaft of this 
ifland, and may eafily be compared with the quantities which 
fall on correfponding parts of the eaftern coaft of Ireland. 



Years 


Dumfries. 


Kendal. 


Kefwick. 


i 1 

Fellfoot. Lancaster. Salford. 

1 1 


Youngibury. 


London. 


1788 


26,423 


39>*57S 


34>3°57 


42,06 


*9»4S 




17,676 


14,892 


1789 


48,093 


69**35 


72,2449 


66,52 


51,01 




^9*493 


21,976 


1790 


39>354 


66,263 


<54i7439 


58,48 


46,61 


42»75 


22,970 


16,052 


1791 


39,2817 


62,200 


73.55" 








24,200 




1792 


47>5'3° 


84,884 


84,6051 






54.75 




*9>S 



N. "B. 



[ *6 3 ] 

N. B. Kendal bears N. 30 . W. from London, diftant 226 
Englilh miles, meafured on a great circle of the earth ; and, 
according to the obfervations of Mr. Dalton, the town is elevated 
about 46 yards above the level of the fea, Kefwick bears 
N. 30 . W. from Kendal, 22 Englifh miles, meafured on a 
great circle ; and, according to Mr. Crofthwaite, is elevated about 
76 yards above the level of the fea. 

Fell foot lies at the fouth end of Winandermere, where 
the lake contrails into a river, and is about 26 yards above the 
level of the fea. Thefe places are furrounded with high hills, 
fome of them elevated confiderably more than a thoufand yards 
above the level of the fea. Salford joins Manchefter, and 
Youngfbury is near Ware in Hertfordshire, 20 miles north of 
London. 

The difference in the quantities of rain which fall at thefe 
different places is furprizing. Much more falls in hilly than in 
level countries. 

T. GARNETT, 
Harrogate \ December 10, 1793. 



